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ABSTRACT 



A telecommunications system and method is disclosed 
which utili zes a terminal-based browser, such as^the Wire^ 
less Application Prbtocbr(WAP)'"de~ck",Awithin "a Mobile 
Station (MS) to connect the J^S to web-based location 
services and to a^Stobile Positioning Cehtef(MPC). Termi- 
nal based browsers, such as WAP "deck**, allow for the 
graphical presentation of the current location of the MS on 
a display on the MS and provide an interactive user dialog, 
which permits the mobile subscriber to determine the format 
of the graphical presentation of the current location of the 
MS. 

18 Claims, 4 Drawing Sheets 
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SYSTEM AND METHOD FOR POSITIONING 
A MOBILE TERMINAL USING A TERMINAL 
BASED BROWSER 

BACKGROUND OF THE PRESENT 5 
INVENTION 

1. Field of the Invention 

The present invention relates generally to telccomnQuni- 
cations systems and methods for determining the location of jq 
a mobile terminal within a cellular network, and specifically 
to systems and methods for graphically displaying the 
location of the mobile terminal within the cellular network. 

2. Background and Objects of the Present Invention 
Cellular telecommunications is one of the fastest growing 15 

and most demanding telecommunications applications ever 
Today it represents a large and continuously increasing 
percentage of all new telephone subscriptions around the 
world. A standardization group, European Telecommunica- 
tions Standards Institute (ETSO, was established in 1982 to 20 
formulate the specifications for the Global System for 
Mobile Communication (GSM) digital mobile cellular radio 
system. 

With reference now to FIG. 1 of the drawings, there is 
illustrated a GSM Public Land Mobile Network (PLMN), ^ 
such as cellular network 10, which in turn is composed of a 
plurality of areas 12, each with a Mobile Switching Center 
(MSC) 14 and an integrated Visitor Location Register 
(VLR) 16 therein. The MSCAHJl areas 12, in turn, include 
a plurality of Location Areas (LA) 18, which are defined as 
that part of a given MSCA^R area 12 in which a mobile 
station (MS) (terminal) 20 may move freely without having 
to send update location information to the MSCA'LR area 
12 that controls the LA 18. Each Location Area 12 is divided 
into a number of cells 22. Mobile Station (MS) 20 is the 
physical equipment, e.g., a car phone or other portable 
phone, used by mobile subscribers to communicate with the 
cellular network 10, each other, and users outside the 
subscribed network, both wireline and wireless. 

The MSC 14 is in communication with at least one Base 
Station Controller (BSC) 23, which, in turn, is in contact 
with at least one Base Transceiver Station (BTS) 24. The 
BTS is the physical equipment, illustrated for simplicity as 
a radio tower, that provides radio coverage to the cell 22 for 
which it is responsible. It should be understood that the BSC 
23 may be connected to several base transceiver stations 24, 
and may be implemented as a stand-alone node or integrated 
with the MSC 14. In either event, the BSC 23 and BTS 24 
components, as a whole, are generally referred to as a Base 
Station System (BSS) 25. 

With further reference to FIG. 1, the PLMN Service Area 
or cellular network 10 includes a Home Location Register 
(HLR) 26, which is a database maintaining all subscriber 
information, e.g., user profiles, current location information, 55 
International Mobile Subscriber Identity (IMSI) numbers, 
and other administrative information. The HLR 26 may be 
co-located with a given MSC 14, integrated with the MSC 
14, or alternatively can service multiple MSCs 14, the latter 
of which is illustrated in FIG. 1. 

The VLR 16 is a database containing information about 
all of the Mobile Stations 20 currently located within the 
MSC/VLR area 12. If a MS 20 roams into a new MSCATJ^ 
area 12, the VLR 16 connected to that MSC 14 will request 
data about that Mobile Station 20 from the HLR database 26 65 
(simuluneously informing the HLR 26 about the current 
location of the MS 20). Accordingly, if the user of the MS 
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20 then wants to make a call, the local VLR 16 will have the 
requisite identification information without having to rein- 
terrogate the HLR 26. In the aforedescribed manner, the 
VLR and HLR databases 16 and 26, respectively, contain 
varioiis subscriber information associated with a given MS 
20. 

DctenoQining the geographical position of a MS within a^ 
cellular network has recently become important for a wide 
range of applications. For example, positioning services may 
be used by transport and taxi companies to determine the 
location of their vehicles. In addition, for emergency calls, 
e.g., 911 caUs/the exact location of the mobile terminal may 
be extremely important to the outcome of the emergency 
situation. Furthermore, positioning semces can be used to/ 
determine the location of a stolen car, for the detection of 
home zone calls, which are charged at a lower rate, for the 
detection of hot spots for micro cells, or for the subscriber 
to determine, for example, the nearest gas station, restaurant, 
or hospital. 

Currently, as can be seen in FIG. 2 of the drawings, upon 
a network positioning request, the Base Station System 
(BSS) (220 and 240) serving the MS 200 generates posi- 
tioning data, which is delivered to the Mobile Switching 
Center (MSC) 260. this positioning data is then forwarded / 
to a Mobile Positioning Center (MPC) 270 for calculation of 
the geographical location of the MS 200. The location of the 
MS 200 can then be sent to the application 280 that- 
requested the positioning. Alternatively, the requesting 
application 280 could be located within the MS 200 itself or 
within the network (MSC/VLR 260). 

In order to accurately determine the location of the MS a 
200, positioning data from three or more separate Base^ 
Transceiver Stations (210, 220, and 230) is required/This* 
positioning data for GSM systems can include, for example^ 
a Timing Advance (TA) value, which corresponds to the 
amount of time in advance that the MS 200 must send a 
message in order for the BTS 220 to receive it in the time 
slot allocated to that MS 200. When a message is sent from 
the MS 200 to the BTS 220, there is a propagation delay, ^ 
which depends on the distance between the MS 200 and the 
BTS 220. TA values are expressed in bit periods, and can^ 
range from 0 to 63, with each bit period corresponding to 
approximately 550 meters between the MS 200 and the BTS 
220. It-should be understood, however, that any estimate of 
time, distance, or angle for any cellular system can be used, 
instead of the TA value discussed herein. 

Once a TA value is determined for one BTS 220, the 
distance between the MS 200 and that particular BTS 220 is 
known, but the actual location is not. If, for example, the TA 
value equals one, the MS 200 could be anywhere along a 
radius of 550 meters. IXvo TA values from two BTSs, for 
example, BTSs 210 and 220, provide two possible points 
that the MS 200 could be located (where the two radiuses 
intersect). However, with three TA values from three BTSs, ^ 
e.g., BTSs 210, 220, and 230, the location of the MS 200 can / 
be determined with a certain degree of accuracy. Using a 
triangulation algorithm, with knowledge of the three TA 
values and site location data associated with each BTS (210, 
220, and 230), the position of the mobile station 200 can be 
determined (with certain accuracy) by the Mobile Position-/ 
ing Center 270. - 

Therefore, Timing Advance (TA) values are obtained 
fi^om the original (serving) BTS 220 and two neighboring 
(target) BTSs (210 and 230). In order for each target BTS 
(210 and 230) to determine a TA value, a positioning 
handover to each of the BTSs (210 and 230) must occur. A 
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positioning handover is similar to an ordinary asynchronous FIG. 4 demonstrates steps in a sample positioning process 

handover. The target BTS, e.g., BTS 210, distinguishes the utilizing the terminal based browser for graphical presenla- 

Positioning Handover from an ordinary handover by a new tion of the current location of the mobile terminal in accor- 

ACnVAnON TYPE in the CHANNEL ACnVATION dance with preferred embodiments of the present invention, 

message. Unlike an ordinary handover, upon reception of a s 

HANDOVER ACCESS message from the MS 200, the DETAILED DESCRIPTION OF THE 

target BTS 210 only calculates the TA value, and does not PRESENTLY PREFERRED EXEMPLARY 

respond to the mobile station 200, that is, no PHYSICAL EMBODIMENTS 

INFORMAnON is sent to the MS 200. Thus, the MS 200 numerous innovative teachings of the present appU- 

will then return to the previous channel allocated by the lO ^^^^^^ ^ described with particular reference to the 

original BTS 220 after the time period defined by the MS's presenUy preferred exemplary embodiment. However, it 

200 internal counter expires, e.g., 320 miUiseconds. ^^^^^^ ^e understood that this class of embodiments pro- 

For external applications and applications within the vides only a few examples of the many advantageous uses 

PLMN, wireline interfaces and protocols, e.g., Signaling of the innovative teachings herein. In general, statements 

System #7 (SS7) protocols and Transmission Control 35 ^^^^ ^ specification of the present application do not 

Protocol/Internet Protocols (TCP/IP) used in Internet necessarily delimit any of the various claimed inventions, 

applications, allow for the transmission of complex Moreover, some statements may apply to some inventive 

responses, such as the graphical display of the location of the features but not to others. 

MS, e.g., a map indicating the position of the MS. However, reference now to FIG. 4 of the drawings, which will 

existing technology for MS-rcqucsted positionmg utiUzcs ^^^^^^^^^ ^ connecUon with FIG. 3 of the drawings, 
wireless protocols, such as Short Message Service (SMS) or^ ^^^p^ ^ sample positioning process for locating a Mobile 
Unstructljred*- Supplementary Service Data (USSD)/ station 200 within a cellular network 310 and displaying 

signaling, to ^support user dialogs and responses. Those ^^^^ location graphically on the MS 200 are illustrated, 

signahng methods only support short text messages and initially, when a mobile subscriber desires the location of the 

cannot, at present, support the transmission of complex 25 j^s 2OO, the mobile subscriber can initiate positioning of the / 

responses, such as bit-mapped graphics. In addition, these j^g 2OO by activating a terminal-based browser 305 (step 

wireless signaling methods cannot support an mteractive ^ ^ Wireless Application Protocol (WAP) "deck", 
user dialog, in which the subscriber could select the type of within the MS 200, which can then connect to a web-based ^ 

response desired, e.g., the nearest streets or landmarks, or location application 330 (step 405), e.g., a Wireless Marked, 

the current location m relation to another fixed pomt. 30 ^^^^^ (WML) Location Application (LA). This can be 

It is therefore an object of the invention to provide a accomplished, for example, by using a graphical user inter- 
terminal based browser to connect a mobile terminal to face in which a mouse 302 (or trackball embedded within the 
web-based location applications in order to support the MS 200) on a keypad, generally designated by the reference 
graphical presentation to the mobile terminal of the current numeral 304, of the MS 200 can be used to select the 
location of the mobile terminal. ^ positioning function icon on a display 308 of the MS 200. 

Alternatively, the positioning function can be selected by 

SUMMARY OF THE INVENTION using a number of keys 306 on the keypad 304 of the MS 

The present invention is directed to telecommunications 200 to activate the terminal-based browser 305. The con- 
systems and methods which utilize a terminal-based 40 nection is made from the MS 200 to the w^^^ 
browser, such as the Wireless AppUcation Protocol (WAP) apphcation 330 via the cellukr network 310 and t^^^ 
"deer, within a Mobile SUtion (MS) to connect the MS to ^20, using, for example Tran^^^ Protocols/ 
web-based location services and to a Mobile Positioning ^""^^'"f} (TCP/IP). TTie TCP/IP protocol specifies 
Center (MPC). Terminal-based browsers, such as WAP ^ ^he addressmg of nodes on Oie Internet 320 and provides a 
"deer, allow for the graphical presentation of the current ^45 "^"^^'^ of sending packets of data from one node to another, 
location of the MS on a display on the MS and provide an> O^^ce connected with the web-based location application 
interactive user dialog, which permits the mobile subscriber 330 (step 405),/the mobile subscriber can select the formats 
to determine the format of the graphical presentation of the returned location information (step 410), e.g., street 
current location of the MS. address, location on a map, or other type of format,^using 

5Q either the mouse 302 or keys 306 on the keypad of the MS 

BRIEF DESCRIPTION OF THE DRAWINGS 200, The format request is sent through the interface 

between the terminal -based browser 305 and the web-based 

The disclosed inventions will be described with reference location application 330 

to the accompanying drawings, which show important -n^ereafter, the web-based location application 330 sends 

sample embodmients of the invention and which are mcor- i^i^^i^ , ^^bile Positioning Center (MPC). 

porated m the specification hereof by reference, wherem: ^ 415),.which can then forward the request to a 

BG. 1 is a block diagram of a conventional terrestrially- ^obUe Switching Center/Visitor Location Register 260 

based wireless telecommunications system; (step 420) serving a Location Area 205 containing the MS 

FIG. 2 illustrates a sample positioning handover in which 200, as shown in FIG. 2 of the drawings. The MPC 270 can 

positioning data is acquired by a target base transceiver be located within the MSC/VLR 260, or could be a separate 

station and transmitted to a serving base station controller; node in communication with the MSC/VLR 260. The serv- 

FIG, 3 is a block diagram of a terminal based browser ing MSC/VLR 260 then forwards the positioning request to 

connected to a web-based location application for determi- the serving BSC 240 (step 425). 

nation of the current location of the mobile terminal and The originating BSC 240 then determines which Base 

graphical presentation of that location to the mobile terminal 65 Transceiver Station (BTS) 220 is currently serving the MS 

in accordance with preferred embodiments of the present 200 (step 430), and obtains a Timing Advance (TA) value 

invention; and (TAl), or other positioning data, from this serving BTS 220 
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(step 435), if possible. Thereafter, TA values are obtained 
from two target BTSs (210 and 230) (step 470) by perform- 
ing a positioning handover (step 440). If the serving BTS 
220 does not support positioning, an additional target BTS 
(not shown) must be selected. It should be noted that other 
positioning methods based on triangulatioo can be used 
instead of obtaining TA values, as discussed herein. In 
addition, positioning of the MS 200 can be performed using 
more than three BTSs (210, 220, and 230). 

The positioning handover to one of the target BTSs 230 
(step 440) is accomplished by the serving BSC 240 sending 
a new ACn VAHON TYPE in a CHANNEL ACnVADON 
message to the target BTS 230, which informs the target 
BTS 230 that a positioning handover needs to be performed 
(step 445). The target BTS 230 then acknowledges the 
CHANNEL ACTIVATION message to the serving BSC 250 
(step 450). 

Thereafter, the BSC 240 sends a command to the MS 200 
via the serving BTS 220 (step 455) to transmit a HAN- 
DOVER ACCESS message to the target BTS 230 (step 460) . 
During the time that the MS 200 is waiting for a response 
from the target BTS 230, e.g., around 320 milliseconds, the 
target BTS 230 measures the Timing Advance value (access 
delay) (TA3) (step 465), using access bursts sent by the MS 
200, and forwards this positioning data to the serving BSC 
240 (step 470). A positioning handover can then be per- 
formed to the other target BTS 210 in the same manner as 
stated hereinbefore. The TA value measured by the target 
BTS 230 (TA3) is then transmitted by the serving BSC 250 
to the MSC 260 (step 475), together with TA values (TAl ^° 
and TAl) obtained from the serving BTS 220 and other 
target BTSs 210. 

Finally, the TA value acquired from the target BTS 230 
(TA3), together with other TA values (TAl and TA2) are 
forwarded to the Mobile Positioning Center (MFC) 270 > 
from the MSC 260 (step 480), where the location of the MS 
200 is determined using the triangulation algorithm (step 
485). The MFC 270 then presents the geographical position^ 
e.g., latitude and longitude, of the MS 200 to the web-based 
.location application 330 which requested the positioning 
(step 490). The web-based location application 330 lakes 
this geographical position, converts the information into the 
desired format (step 492), and sends the location informa7 
tion in the desired format, using TCP/IP protocols, to the 
terminal -based browser 305 within the MS 200 (step 494), 
which is then displayed to the mobile subscriber on the 
display 308 of the MS 200 (step 496). It should be under- 
stood that the web-based location application 330 can utilize 
available Internet resources to convert the coordinates, e.g., 
latitude and longitude, returned by the MPC 270 into the 
desired format (step 492). 

As wiU be recognized by those skilled in the art, the 
innovative concepts described in the present appUcaiion can 
be modified and varied over a wide range of applications. 
Accordingly, the scope of patented subject matter should not 
be limited to any of the specific exemplary teachings dis- 
cussed. 

What is claimed is: 

1. A lelecommtmications system for graphically display- 
ing the current location of a mobile telephone terminal 
within a cellular network on said mobile terminal, said 
mobile telephone terminal being in wireless communication 
with said cellular network, said telecommunications system 
comprising: 

a terminal browser located within said mobile telephone 
terminal; 
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a location services node in commimication with said 
terminal browser throtigh said cellular network, said 
terminal browser sending a positioning request and 
format information associated with said positioning 
request to said location services node; and 

a mobile positioning center for receiving said positioning 
request &om said location services node, calculating 
coordinate location information identifying the location 
of said mobile telephone terminal and forwarding said 
coordinate location information to said location ser- 
vices node, said coordinate location information being 
calculated by triangulating only at least three position- 
ing data measured by said cellular network and trans- 
mitted to said mobile positioning center directly from 
said cellular network, said location services node con- 
verting said coordinate location information into 
descriptive location information using said format 
information and sending said descriptive location infor- 
mation to said terminal browser for display on said 
mobile telephone terminal. 

2. The telccommimications system of claim 1, wherein 
said terminal browser is a Wireless Application Protocol 
deck. 

3. The telecommimications system of claim 1, wherein 
said positioning request and said format mformation are 
selected using a mouse on a keypad of said mobile terminal 
to select a positioning icon on a display of said mobile 
terrain al. 

4. The telecommunication system of claim 1, wherein said 
positioning request and said format information are selected 
using keys on a keypad on said mobile terminal to select a 
positioning icon on a display on said mobile terminal. 

5. The telecommimications system of claim 1, wherein 
said positioning request and said descriptive location infor- 
mation are sent using Transmission Control Protocols/ 
Internet Protocols. 

6. The telecommunications system of claim 1, wherein 
said positioning request and said descriptive location infor- 
mation are sent through the Internet. 

7. The telecommunications system of claim 1, wherein 
said format information is the location of said mobile 
terminal on a map, said descriptive location information 
being a graphical representation of the location of said 
mobile terminal on said map. 

8. The telecommunications system of claim 1, wherein 
said cellular network comprises a base station system, said 
base station system obtaining positioning data and forward- 
ing said positioning data to said mobile positioning center 
for calculation of said coordinate location information. 

9. The telecommunication system of claim 1, wherein said 
descriptive location information is displayed on a display on 
said mobile terminal. 

10. A method for graphically displaying the current loca- 
tion of a mobile telephone terminal within a cellular network 
on said mobile telephone terminal, said mobile telephone 
terminal being in wireless communication with said cellular 
network, said method comprising the steps of: 

connecting a terminal browser located within said mobUe 
telephone terminal to a location services node through 
said cellular network; 

sending, by said terminal browser, a positioning request 
and format information associated with said position- 
ing request to said location services node; 

forwarding, by said location services node, said position- 
ing request to a mobile positioning center; 

calculating, by said mobile positioning center, coordinate 
location information identifying the location of said 
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mobile telephone terminal, said coordinate location 
information being calculated by triangulating only at 
least three positioning data measured by said cellular 
network and transmitted to said mobile positioning 
center directly from said cellular network; 

sending, by said mobile positioning center, said coordi- 
nate location information to said location services node 
for conversion of said coordinate location information 
to descriptive location information using said format 
information; and 

sending, by said location services node, said descriptive 
location information to said mobile telephone terminal 
for display on said mobile telephone terminal. 

11. The method of claim 10, wherein said terminal 
browser is a Wireless Application Protocol deck. 

12. The method of claim 10, further comprising, before 
said step of sending said positioning request and said format 
information, the step of: 

selecting said positioning request and said format infor- 
mation using a mouse on a keypad of said mobile 
terminal to select a positioning icon on a display of said 
mobile terminal. 

13. The method of claim 10, further comprising, before 
said step of sending said positioning request and said format 
information, the step of: 

selecting said positioning request and said format infor- 
mation using keys on a keypad on said mobile lenninal 
to select a positioning icon on a display on said mobile 
terminal. 
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14. The method of claim 10, wherein said step of sending 
said positioning request and said descriptive location infor- 
mation is performed using Transmission Control Protocols/ 
Internet Protocols. 

15. The method of claim 10, wherein said positioning 
request and said descriptive location information are sent 
through the Internet. 

16. The method of claim 10, wherein said format infor- 
mation is the location of said mobile terminal on a map, said 
descriptive location information being a graphical represen- 
tation of the location of said mobUe terminal on said map. 

17. The method of claim 10, wherein said cellular network 
comprises a base station system, and farther comprising, 
before said step of determining said coordinate location 
information, the steps of: 

obtaining, by said base station system, positioning data; 
and 

forwarding, by said base station system, said positioning 
data to said mobile positioning center for calculation of 
said coordinate location information. 

18. The method of claim 10, wherein said descriptive 
location information is displayed on a display on said mobile 
terminal. 
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